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摘  要
         
         
多目标优化问题（MOP）在许多科学研究和工程设计当中普遍存在，此类问题求解
十分复杂但又十分重要。尽管传统多目标优化算法已经有了长足的发展，但遗存的
问题依然很多，需要改进。
进化多目标优化算法将传统方法中的加权策略改为以种群为单位的进化策略，取得
了更理想的优化的效果，NSGA-II就是其中的佼佼者。在此次研究中本人在NSGA-
II的基础上提出了一种基于随机交叉算子、变异算子的算法RCVO-NSGA-II（Random
Cross Variation Operator - nondominated sorting genetic algorithm II）用
于解多目标优化问题。RCVO-NSGA-II随机采用模拟二进制交叉或者单点交叉，即保
持了局部寻优的特性，又能够快速跳出局部最优解，有效地增强了全局搜索能力。
同时，为了既保留部分父代信息又兼顾解的多样性，RCVO-NSGA-II随机采用多项式
变异或者基因段变异。
此外，在多目标优化算法的最新研究成果NSGA-III的基础上，提出了基于分布估计
与随机交叉算子、变异算子的算法E-RCVO-NSGA-III（Estimation of
distribution -Random Cross Variation Operator - nondominated sorting
genetic algorithm III）。E-RCVO-NSGA-III一方面采用混合高斯模型的分布估计
策略生成额外的备选子代，增强了全局搜索能力，另一方面采用RCVO-NSGA-II的随
机交叉算子、随机变异算子来保持种群的多样性。在不同的评价标准下，与其它多
目标优化算法进行比较，实验结果证明了我们算法的有效性。
这项研究的意义在于，提出了两种高效的进化多目标优化算法，不仅提高了优化性
能，而且对进化多目标优化算法的进一步研究及其在工程领域的应用都有重要的意
义。
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Abstract
         
         
Multiobjective optimization problem is common existing in many scientific
researches and engineering design and the solution of this kind of problem is very
complicated and important. Although the development of the traditional multi-
objective optimization algorithm have made great progress, but a lot of problems
are need to be improved.
Evolutionary multi-objective optimization algorithm change the traditional method
of weighted strategy to units of the population evolution strategy, which achieve a
ideal optimal results. NSGA-II is the leader. In this paper we propose an
algorithm-- RCVO-NSGA-IIRandom Cross Variation Operator - nondominated
sorting genetic algorithm II which based on randomized crossover operator and
mutation operator for solving multi-objective optimization problem. RCVO-NSGA-
II use Simulated Binary Crossover or Single Point Crossover by random. It not
only keep the characteristics of the local optimization,but also can quickly jump
out of local optimal solution, and to enhance the global search ability effectively.
Moreover, we proposes a multi-objective optimization algorithm called Estimation
of distribution-Random Cross Variation Operator - nondominated sorting genetic
algorithm III (E-RCVO-NSGA-III) based on the advance of NSGA-III algorithm. On
the one hand,the distribution estimation strategy of the Gaussian Mixture Model
was introduced to Generate additional alternative offspring enhancing the global
search ability of E-RCVO-NSGA-III.On the other hand , the  RCVO-NSGA - II
Randomized Crossover Operator and Random Mutation Operator were
introduced to maintian the diversity of the population. Under the different
evaluation criteria, the results demonstrate thatour algorithm is effective
compared with other multi-objective optimization algorithms.
The significance of the study is that put forward two kinds of efficient evolutionary
multi-objective optimization algorithms.Not only improving the optimization
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performance, but also promoting the further study of evolutionary multi-objective
optimization algorithm, and it also means a great deal to its actual application.
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